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(54) Title; METHOD FOR PRODUCING AN INITIAL POLYCRYSTALLINE SILICON IN THE FORM OF PLATES 
HAVING A LARGE SURFACE AND CHAMBER FOR THE PRECIPITATION OF SILICON 

(54) Ha3BaHHe iuo6peTeHHa: CnOCOB H3rOTOBJIEHRH HCXOflHOTO nOJIHKPrlCTAJUIHHECKOrO KPEMHHfl B 
BHflE miACTHH C EOJIbiilOfi riJIOLIWlbrO nOBEPXHOCTH H KAMEPA flflX OCAaCflEHRH KPEMHUH 

(57) Abstract: The method includes disposing a flat substrate in the 
chamber, supplying a flow of steam or steam-gas mixture along the 
flat surface of the substrate, heating the flat substrate by mean of the 
passing flow, precipitating the silicon from steam or steam-gas 
mixture on the flat surface, drawing the substrate out of the chamber 
and subsequent treatment. Materials with a specific strength range 
from 1.10 3 Om cm to 50 Om cm arc used as a flat substrate. The 
subsequent treatment consists of cutting the precipitated silicon off 
the flat substrate. The chamber consists of a body, holders for the flat 
substrates placed within the body in a way making it possible to 
place the flat substrates in horizontal rows, a nozzle supplying steam 
or a steam-gas mixture into the space between the rows and a nipple 
for the evacuation of steam or steam-gas mixture. Electrical supply 
lines are connected to the holders. The nozzles supplying steam or a 
steam-gas mixture are placed on the side of a wall of the body facing 
the longitudinal side of the flat substrate. The number of nozzles 
should not be less than two for each space between the horizontal 
rows. 




[IlpoAOJDKeHHe Ha eneA- crpaHHue] 
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(57) Pe4>epaT: 

Cnoco6 BKJiiOMaeT pa3MeuxeHHe njiocKofi ochobw b KaMepe, no^any no- 
TOKa napa hjih napo-ra30Bofi cmcch bjxojib noBepXHOCTH otiockoh ochobm, Ha- 
rpeeaHHe nnccKOH ochobm npoTeicaiomHM tokom, ocaacjxeHHe Ha anocicyio oc- 
HOBy KpeMHHfl H3 napa hjih napo-ra30BOH cmcch, H3BJieneHHe n/iocKOH ochobli c 
kpcmhhcm H3 KaMepbi, nocjieflyioiuyio o6pa6oTKy. B jcanecTBe njiocKOH ochobbi 
Hcnojib3yK>T MaTepHaJibi c y^ejibHtiM conporHBJieHHeM b HHTepBajie ot 1- 10 ° 
Om-cm ,ao 50 Omcm, a nocneayiomyjo o6pa6oncy nporaBOfljrr cpe3aHHeM oca>K- 

/leHHOrO KpeMHHH C nJIOCKOH OCHOBbl. 

KaMepa hmcct xopnyc, Aep>KaTej]H hjiockhx ochob, ycraHOBJieHHbie b 
KOpnyce c B03MO^<HOCTbK) pa3MemeHHfl miocKHX ochob ropH30HTajibHbiMH pa- 
jiaMH, coruia jxnsi uoj&hh napa hjih napo-ra30BOH cmcch b npocrpaHCTBO Moimy 
pwaMH nnocKHX ochob, urryuep juir BbiBO/ja napa hjih napo-ra30BOH CMecw. 
BBe/ieHH TOKono/iBOiibi, noacocaHHeHHbie k aepacaTejiflM. ConJia jinn noj&w 
napa hjih napo-ra30BOH cmcch ycraHOBJieHbi co cropoHbi ctchkh Kopnyca, 06- 
pameHHofi k /uihhhoh CTopoHe njiocKOH ochobh. Kojihhcctbo coneji Bbi6paHO 
He MeHbiue flByx jin* Ka>K#oro npoMOKyTKa MOK/jy ropH30HTajibHbiMH paflaMH. 



WO 01/32966 



PCT/RU00/00423 



CnOCOB H3rOTOBJIEHHH HCXOflHOrO 
nOJIHKPHCTAJIJIHHECKOrO KPEMHHH B BH£E nJlACTHH C 
BOJIbUIOH nJIOlHAAbK) nOBEPXHOCTH H KAMEPA flJIfl 
OCA5KAEHRH KPEMHHfl 

06jiaCTb TeXHHKH 

H3o6peTeHHe othochtch k o6jiacTH nojiyneHHA nojiynpoBoziHHKOBbix Ma- 

TCpHSJlOB H MOXCeT 6bITb HCn0JIb3OBaH0 flJIH npOH3BOflCTBa Hcxo^Horo nojin- 

KpHCTajuiHHecKoro KpcMHH5i b npouecce ero ocaacaeHHH H3 napa hjih napo- 
ra30Boii 4>a3bi Ha Harperae ochobm. 

IlpeAiuecTByiomHM ypoBeHb tcxhhkh 
M3BecTHbi pa3JiHHHbie cnoco6bi nonyneHHH hcxoahoto KpeMHHH, bkjiio- 
naiomHe pa3MemeHHe ochobw b KaMepe, HarpeBaHHe ochobh npoxo^mHM to- 
kom, noaaqy noTOKa napo-ra30BOH cmcch BflOJib noBepxHOcra ocHOBbi, ocaacAe- 

HHC Ha OCHOBy KpCMHHH H3 napO-ra30BOH CMCCH, H3BJieHeHHe OCHOBbI c KpeM- 

hmcm M3 KaMepbi (DE, A, 2854707), (JP, A, 52-21453), (US, A, 4125643). 

B 3THX cnoco6ax b KanecTBe ocHOBbi win ocaacfleHHfl Hcnojib3yK)T KpeM- 
HHeBbie crepacHH. 

H3BecTeH cnoco6 H3 toto b ji e h hh wcxoflHoro nojiHKpHCTajuiHHecKoro 
KpeMHHH b BH^e iuiacmiH, BKJiiOHaiomHH pa3MemeHHe nnocKOH ocHOBbi b KaMe- 
pe, no/iany noTOKa napa MOHOCHJiaHa hjih napo-ra30BOH CMecn TpHX^opcH^aHa 
h BO/iopoaa BflOJib noBepxHOCTH njiocKoft ocHOBbi, HarpesaHHe hjiockom ochobm 
npoTeKaiomHM tokom, ocaacaeHHe Ha nnocicyK) ocHOBy KpeMHHJi H3 napa hjth 
napo-ra30BOH cMecw, H3BJieqeHHe njiocKOH ocHOBbi c KpeMHueM H3 KaMepbi, no- 
cjieayKDmyio o6pa6oTKy (DE, A, 2541284). 

CorjiacHo cnoco6y nonynaioT HCxo^Hbiii nojiHKpHCTajuiHHecKHH KpeM- 
hhh ocaaaieHHeM Ha Harperae KpeMHHeBbie ochobw b npoqecce BOflopo/iHoro 

BOCCTaHOBJieHHH XJIOpCHJiaHOB HJIH B HpOljeCCe pa3JIOHCeHHH MOHOCHJiaHa. Oc- 
HOBSMH HBJUHOTCH KpeMHHeBbie miaCTHHbl UIHpHHOH OT 3,0 flO 10,0 CM, AJIHHOH 

xo 120 cm h tojiiuhhoh ot 0,1 ro 0,5 cm. IIpeHMymecTBOM 3Toro cnoco6a no 
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cpaBHCHHK) c npeflbmymHMH slbjisi&tcr HeKOTOpoe yBejinneHHe CKopocTH ocaac- 

OrpaHHHeHHHMH cnocoSa kbji^iotc^: TpyflHOCTs nojiyneHH* umpoKHX 
KpeMHHeBbix njiacTHH - nnocKHX ochob win bcachhx npoueccoB BoaopoflHoro 

5 BOCCTaHOBJieHHH KpeMHHfl C BblCOKOH np0H3BOflHTeJIbHOCTbK), Heo6xOflHMOCTb 

npHMeHCHHii CTapTOBoro pa3orpeBa ochob c bbicokhm yaejibHUM conporaBJie- 

HHCM. 

Hcnojit3yeMoe b 3tom TexHHHecKOM peuieHHH ycrpoHCTBO HMeeT KpeM- 
HHeBbie nJiacxHHbi, b npocrrpaHCTBO Meamy KOTopbiMH nepe3 conjto, ycraHOB- 
io jieHHoe c y3K0M cTopoHbi ruiocKHX ochob, noAaioT noTOK napa hjih napo-ra30BOH 
CMecH. TaKoe ycnpoHCTBO HMeeT HH3Kyio npomBOflHTejibHOCTb, o6ycjiOBJieHHyio 
npeHMymecrBeHHo Majioii iuiomaiibK) njiocKofi ochobbi. 

HaH6onee 6jih3KHm ycrpoHCTBOM nnz 3aHBJieHHoro ABJiflercfl KaMepa, co- 
aepHcamaa Kopnyc, aepacaTejiH jui* nnocKHX ochob, ycraHOBJieHHbie b Kopnyce c 
15 B03Mo>KHOCTbK) pa3MemeHHH nnocKHX ochob ropH30HTaribHbiMH pflflaMH, conjia 
fljiH no^aHH ra30Bofl CMecn b npocrpaHCTBO Meacjaty paaaMH iuiockhx ochob, 
urryuep win Bbmoaa napa hjih napo-ra30Boft cmcch (GB, A, 1560982). 

OflHaKO 3Ta KaMepa npe^HasHa^eHa j^jtii 3nHTaKCHajibHoro HapaujHBaHHfl 

CilOH KpeMHHH H HC CJiy^KHT JDtflfl nOJiyHCHRH nOJIHKpHCTaJIJIHHeCKOrO HCXOOTOrO 

20 KpeMHH^, JJjix HarpeBaHHH ruiocKHX ochob HcnoJib3yeTca HapyxcHbiH BH HH^yK- 
Top, a p*m coneji ycraHOBJieH tojibko co CTopoHbi ctchok xopnyca KaMepw, 06- 
pameHHbix k kopotkhm cropoHaM njiocKHX ochob. KpoMe Toro, KaMepa HMeeT 
oflHH 3JieiopoflBHraTejib ajih nosopoTa iuiockhx ochob h apyrofi 3JieicrpojiBHra- 
Tejit ;yia noaopoTa coneji, hto ycjio>KH5ieT KOHcrpyKUHio. 

25 PacKpbiTHe H3o6peTeHHa 

B ocHOBy HacTo^mero H3o6peTeHHfl nocTaBJieHa 3a^ana noBbicHTb npo- 
H3BOflHTejIbHOCTb H peHTaSejIbHOCTb npoH3Bo,acTBa Hcxo^Horo no/iHKpHCTajuiH- 
necKoro KpeMHH^, aTaioKe CHH3HTb 'CTOHMOCTb h Tpy^oeMKOCTb nojiyneHHfl UIH- 
poKHX ochob nnsi nonyneHHH KpeMHHH. 
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TexHHHecKHw pe3yjii»TaT, KOTopuii MOHceT 6bits noJiyneH npn ocymecTB- 
j\chhh 3anBneHHoro cnocoSa, - ynpomeHHe npouecca BO/iopoflHoro BoccraHOB- 
jieHHH, yBCJiHHeHHe uinpHHW iuiockhx ochob h KOJiHHCCTBa nojiynaeMoro hc- 
xoAHoro KpeMHHfl, a Tarace conpameHHe bpcmchh npouecca h chh>kchhc pacxo- 

m 3JieKTp03HeprHH. 

TexHHHecKHH pe3yjibTaT, kotopmh mohcct 6litl nojiyneH npH BbinoiiHe- 
hhh 3aaBJieHHoro ycTpoficTBa, - yjiynuieHHe TexHHK0-3KcnjiyaTauH0HHbix xa- 
paicrepHCTHK h ynpomeHHe KOHCTpykuHH. 

OocraBJTCHHaH 3a#ana peiiiaeTOi tcm, hto b h3bccthom cnocoSe mroTOB- 

JieHHJI HCXOflHOrO nOJIHKp HCTaJlJIHHeCKOrO KpeMHHfl B BHfle nJiaCTHH, BKJTKDMaiO- 

meM pa3MemeHHe iuiockoh ochobw b KaMepe, noaany noroKa napa MOHOCHJiaHa 
hjih napo-ra30BOH CMecH TpnxjiopcnjiaHa h Bonopoaa B^ojib nosepxHocTH iuio- 
ckoh ochobm, HarpeBaHwe njiocKOH ochobbi npoTeicaioinHM tokom, ocaacaeHHe 
Ha njiocKyio ocHOBy KpeMHHM H3 napa hjih napo-ra30BOH cmcch, H3BJieneHHe 
njiocKOH ocHOBbi c KpCMHHCM H3 KaMepw, nocjiejjyiomyK) o6pa6oTKy, cornacHo 

H306pCTCHHK) B KaHeCTBe nJIOCKOH OCHOBbl HCnOJIb3yK)T MaTepHaJIbl, XHMHHeCKH 

HHcpTHbie k napy hjih napo-ra30BOH cmcch, c yaejibHbiM conpoTHBJieHHeM b hh- 
Tepsajie ot 1 • 10° Om-cm jio 50 Om-cm, a nocjiezryiomyio o6pa6oTKy npoH3BO- 
wt cpe3aHHeM ocaacaeHHoro KpeMHH* c njiocKOH ochobbi. 

TaKHM o6pa30M, iuiockhc KpCMHHCBbic ocHOBbi H3roTaBJiHBaK)T nyreM 
cpe3aHH* njiacTHH c oca^caeHHoro nojiHKpeMHH*, a ochobw win MHoroKpaTHoro 
oca^eHH)! KpeMHHH 6e3 crapTOBoro pa3orpeBa H3roTaBJiHBaK)T b BH^e ruiocKHX 
njiacTHH hjih nojioc hco6xozihmoh uiHpHHbi H3 XHMHHeCKH HeHxpajibHbix k ra- 
30boh CMecH MaTepnajioB, KOTopwe Moryr npHMeHHTbca CBbiuie 10 h 6ojiee pa3. 

Bo3moxchm aonojiHHTe/ibHbie BapnaHTM ocymecTBJieHHH cnoco6a, b ko- 
Topbix uejiecoo6pa3Ho, hto6w: 

- b KanecTBe njiocKOH ochobm Hcnojib30BajiH rpa^HT; 

- b KanecTBe iuiockoh ochob6i ncnojib30BajiH cnpeccoBaHHbin h cneneH- 
hem yrjiepo^Hbift KOMno3HTHbin Marepwaji, coctohluhh H3 60 - 80 % Bee. no- 
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poujKa MejiK03epHHcroro rpa$uxa c aoSaBJieHneM 20 - 40 % Bee. flByoKHcn 
KpeMHHH; 

- b KanecTBe njiocicofi ochobbi HcnojiB30Bajm KepMeT- cneneHHBiH kom- 

n03HUHOHHLlft MaTepHaJI, COCTO^mHH H3 70 - 90 % BeC. OKHCH aJIIOMHHHfl 

(A1 2 0 3 ) h 10 - 30 % Bee. Hcejie3a hjih hhkcjih; 

- b KaqecTBe njiocKOH ochobbi HcnariB30BajiH npoBoasmee KBapueaoe 
CTeioio, cocTOKiuee H3 90 - 70% Bee. okhch KpeMHHH h 10 - 30% Bee. okhch ace- 
Jie3a; 

- b KanecTBe njiocKOH ochobbi Hcnojib30BajiH ymepoflHyio ncaHB; 

- b KanecTBe njiocKofl ochobbi Hcno;iB30BajiH KpeMHe3eMHyio TKaHb c nn- 
poyrjiepo^HbiM hjih nnporpa^HTOBbiM noicpBiraeM; 

- npH pa3MemeHHH njiocKOH ochobbi b KaMepe ee pacnonarajin pxjxaMH 
.zwhhhoh ctopohoh ropH30HTajiBHo, a no^a^y napa hjih napo-ra30BOH cmcch 
bjxqjik noBepxHOCTH njiocKOH ochobbi npOH3BOflHJiH 6bi, no MeHBUien Mepe, 
AByMH noTOKaMH ana Kaacfloro npoMeacyTKa pnm co cropoHBi ctchkh KaMepBi, 
o6pameHHofi k /uihhhoh CTopoHe imocKoft ochobbi; 

- noflany napa hjih napo-ra30BOH cmcch baojib noBepxHocra iijiockoh oc- 
hobbi npoH3BOAHJiH, no MeHBUien Mepe, j&yMn noTOKaMH an* Kamjioro npoMe- 
acynca pnfla co ctopohu creHOK KaMepBi, o6pameHHBix k kopotkhm CTopoHaM 

IUIOCKOH OCHOBBI. 

- nepea pa3MemeHHeM iuiockoh ochobbi b KaMepe ee OTJKHrajiH npn TeM- 
nepaType, 6ojiBiuett, mcm TeMnepaTypa HarpeBaHHH n/iocKOH ochobbi npw ocaac- 
aeHHH. 

- Cpe3aHHe OCa^eHHOrO KpeMHHH C I1JIOCKOH OCHOBbI npOH3B0flHJIH c 

coxpaHeHHeM Ha Heft cjioh ocaacaeHHoro KpeMHHH tojiiuhhoh He MeHee 2 mm, 
nocjie nero onnmajra 6bi noBepxHOCTH cpe3a uuiH^OBaHHeM, TpaBJieHHeM h ot- 

MBIBKOH B fleHOHH30BaHHOft BOflC 

riocTaB/ieHHaH 3aaana Taoce peuiaeTca TeM, hto b H3BecTHyio KaMepy, 
coxieptfcamyio Kopnyc, jiepacaTejiH j\nx njiocKHx ochob, y cTa h o b ji eH h bi e b Kopny- 
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Ce C B03M03KHOCT&K) pa3MemeHHH nJIOCKHX OCHOB ropH30HTaJIbHbIMH pflflaMH, 

conjia jxn* nomnn napa hjtm napo-ra3OB0H cmcch b npocnpaHCTBO Me>K^y pana- 
mh rtiockhx ochob, urryuep ana BbiBoaa napa hjth napo-rooBoft cmcch, corjiac- 
ho H3o6peTeHHK) BBeaeHbi TOKonoABO/ibi, noACoeflHHeHHtie k aepacaTejiHM, co- 
njia una no^aHH napa hjih napo-raoBoii cmcch ycrraHOBJieHbi co CTopoHbi creH- 
kh Kopnyca, o6pameHHOH k juihhhoh cropoHe fuiockoh ochobh, npH dtom ko- 
jiHMecTBO cone/i BbiSpaHO He MeHbiue flByx win Kaagjoro npoMercyTKa Mewjxy 

rOpH30HTaJIbHbIMH pflflaMH. 

Bo3MO>KHbi aonojiHMTejibHbie BapnaHTBi BbinojiHeHHH KaMepbi, B KOTOpblX 
uejiecoo6pa3Ho, htoGh: 

- 6biJia BBe^eHa cerca, ycraHOBJieHHaH b Kopnyce nepe/i BbixoaaMH cone/i; 

- 6biJiH 6bi BBe^eHbi aonojiHHTejibHbie coruia, ycrraHOBJieHHbie co CTopo- 

Hbl CTeHOK KOpnyca, 06pameHHbIX K KOpOTKHM CTOpOHaM IIJIOCKOH OCHOBbI, npw 

3T0M KOJiHHecTBo flonariHHTeJibHbix coneji 6biJio 6bi BbiSpaHO He MeHbiue AByx 
nnx Ka>Kaoro npoMeacyrKa Meauiy ropH30HTajibHbiMH pwmh. 

YKa3aHHbie npeHMymecTBa, a Taoce oco6eHHOcra HacToamero H3o6pe- 
TeHHH noHcraioTCH BapwaHTaMH ee ocymecTBJieHHfl co ccbuiKaMH Ha npHJiarae- 
Mbie 4>HrypbL 

KparKoe onHcaHHe neproKeH 
<Dhi\ 1 H3o6pa^caeT KOHCTpyKUHMD KaMepw (cxeMara4Ho), npoflOJibnoe 
ceneHHe; 

$Hr. 2 - to ace, hto (J)Hr. 1, bur CBepxy Ha 4>hi\ 1 6e3 KpbiuiKH; 

4>Hr. 3 - ocHOBy c ocaacaeHHbiM KpeMHHeM, npoflOJibHoe ceneHHe; 

4>Hr. 4 - to >Ke, hto cjwr. 3, nonepenHoe ceneHHe. 

JlyniHHH BapnaHT ocymecTBjieHHH H3o6peTeHim 

IIocKOJibKy 3a#BJieHHbiH cnoco6 pea^H3yeTca b pa6oTe ycTpoftcTBa, to 
onncaHHe cnoco6a npHBeaeHO npH onHcaHHH (J)yHKUHOHHpoBaHHa KaMepw. 

KaMepa (<Jwr. 1, 2) HMeeT ko'pnyc 1, /jepacaTenH 2 jijih ruiocKHX ochob 3, 
ycTaHOB^eHHbie b Kopnyce 1 c B03MO>KHOCTbio pa3MemeHHH njiocKHX ochob 3 
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ropH30HTajibHbiMM pxjx&MH. KaMepa TaiOKe co^epacHT conjia 4 win noaaHH napa 
hjih napo-ra30Bofi cmcch b npocTpaHCTBO Meatay pwmh rtiockhx ochob 3 h 
unyuep 5 una BbiBoaa napa hjih napo-ra30BOH cmcch. ToiconoflBOAbi 6 noacoe- 
WHCHbi k aepacaTejuiM 2. Conjia 4 ycraHOBJieHbi co CTopoHti ctchkh Kopnyca 1, 
o6pameHHOH k ajihhhoh cTopoHe ruiocKOH ochobw 3. Kojihmcctbo coneji 4 Bbi- 
6paHO He MeHbiue joiByx juin Kaamoro npoMeacyTKa MOK^y ropH30HTa/isHi>iMH 
PWMH. Ha 4>nrype l xaiOKe cxeMaraHHO noica3aHbi KptiuiKa 7 KaMepu h bw- 
nojiHeHHoe b Heft okho 8, Tpy6onpoBO,a 9 jyix no^aHH napa hjih napo-ra3OB0H 
cmcch k conjiaM 4. 

B Kopnyc 1 mohcct 6bm> BBeaeHa ceTKa 10 (4wr. 1), ycraHOBjieHHaa ne- 
pea BuxoaaMH coneji 4 juir pacceHBaHH# noTOKOB napa hjih napo-ra30BOH CMe- 

CH. 

B KOHCTpyKUHio Moiyr 6brn> BBefleHti aonojiHHTejibHbie conjia 1 1, ycrra- 
HOBJieHHwe co CTopoHia crreHOK Kopnyca 1, o6pameHHbix k kopotkhm CTopoHaM 

rUIOCKOH OCHOBbI 3. KoJIHHeCTBO flOnOJIHHTeJIbHblX COneJI 1 1 MOHCeT 6bITb Bbl- 

6paHO He MeHbiue flByx jinx Kaamoro npoMeacynca Moimy ropH30HTajibHbiMH 
PWmh. Hepe3 aonojiHHTejibHbie conjia 

1 1 MoaceT 6biTb noaaHO ot 20 no 40 % Bee. ot o6iuero KOJiKHecraa napa hjih na- 
po-moBOH CMecH nsin yjiyMiueHHS ycjiOBHii hx nepeMeuiHBaHHH. 
YcrpoHCTBO pa6oTaeT cjieayiomHM o6pa30M. 

FlocJie bkjhohchh* TOKa nepe3 TOKonoflBOflbi 6 nponcxoflHT HaipeBaHHe 
iijiockhx ochob 3 flo feMnepaTyp ot 1050 0 C no 1200 0 C. Flocjie noflann b Kop- 
nyc 1 nepe3 conjia 4, a TaiOKe npn hx HajiHHHH nepe3 aonojiHHTejibHbie conjia 
1 1, TpnxjiopcHJiaHa (Si H CI 3 ) h BOflopozia (H 2 ) npoHcxoflHT ocanc^eHHe KpeM- 
hhh H3 napo-ra30BOH 4)a3bi Ha njiocKHe ochobh 3 no peaKunn: Si H CI 3 + H 2 = 
Si + 3 HC1. Pa3MeiqeHHe coneji 4 co cropoHbi ctchkh Kopnyca 1, oSpameHHOH k 

flJIHHHOH CTOpOHe nJIOCKOH OCHOBbl 3, n03BOJIHCT yBCJIHHHTb CKOpOCTb H KOJ1H- 

necTBo ocaameHHoro KpeMHHH. Oca^eHHH KpeMHHH H3 napa MOHOCHJiaHa npo- 
H3BOAOT Ha pa3orpeTbie njiocKHe ochobw 3 6e3 ynacTH* Boj^opofla. 
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B KanecTBe xHMHHecKH HeirrpajibHbix h npoBOflfliiwx MaTepHanoB ma 
H3roTOBjieHH>i anocKHX ochob 3 Moryr 6biTb Hcnojib30BaHti yniepojiHbie h 
KOMno3HTHbie MaTepHanw Ha ocHOBe BbicoKoreMnepaTypHux okhcjiob c iio6aB- 
JieHHeM yniepofla h MerajuioB. Heo6xoziHMyK) npoBO/WMOCTb b MaTepwajiax 
co3aaK)T nyreM H3MeHeHHa cocTaBa h TeMnepaTypu cneicaHHJi komiio3htob. Bu- 
6op noAxo/unneft BejiHHHHM npoBonHMOCTH Heo6xoaHM h njin npaBwibHOH op- 
raHH3auHH HarpeBa ochobu no Tpe6yeMofi TeMneparypu. 

ripH 6oJIbIUOM BeJIHMHHe npOBOflHMOCTH H 6ojlbUIOH IHHpHHe njIOCKHX 

ochob 3 tok ana hx 3JieiopoHarpeBa mohcho orpaHHHHTb no Heo6xoflHMbix npe- 
flejioB jiHiiib nyreM npHMeHeroifl tohkhx iijiockhx ochob 3, npoHHOcTb KOTopux 
MoaceT OKa3aTbca HcaocTaTOHHOH. KpoMe Toro, Heo6xoflHMo nocjieaoBaTejibHoe 
BowqeHHe rhockhx ochob 3 b sjieicrp HHecicy kj uenb, hto mokct npHBecTH k 
He>KejiaTejibHOMy H3MeHeHino cos cp MOKfly <pa3aMH. Bojibmne BejiHHHHbi tokob 
TpeSyioT TaioKc npHMeHeHHa GojibuiHx ceieHHH TOKonoflBOflOB 6 h btophhhux 
oGmotok TpaHCcpopinaTopoB. YcjioacHHiOTCfl CHCTeMbi KOMMyTauHH h peryjmpo- 

BaHHfl. 

Jinn npOBeaeHHfl npoueccoB ocaacaeHHJi 6e3 BHeceHHH b ocaacaaeMbiH 
MaTepnan KaKHX-jiH6o npHMecefi njiocKHe ochobu H3 yniepoflHux h KOMno3HT- 
heix MaTepHanoB npe^BapHTe^bHo nozmepraiOT o-nKHry b TeneHHe waca b Ba- 
Kyyiwe npH TeMnepaiypax no 1800°C. 

ITO 0K0HH3HHH npOljeCCa BOflOpOflHOrO BOCCT3HOBJieHHfl npOH3BO.0HT 

yaaneHHe c njiocrax ochob 3 nojiyqeHHoro MaTepnajia. BHawane cpe3aioT ocaac- 

fleHHblH KpeMHHH 12 C 60K0BUX CTOpOH nJIOCKOH OCHOBbI 3 (<pHI\ 3, 4) MX C03- 

nairnx 6a30Bbix HJiocKocreH, Heo6xo«HMbix nnx ycTanoBKH njiocKHx ochob 3 
nepefl nocjieayiomeM cpe3aHHH KpeMHHH c uiHpoKHx CTopoH. 3aTeM cpe3aioT 
ocaacaeHHbiii MarepHaji c urapoKOH cTopoHbi iijiockoh ochobu 3, ocraBJiflfl 3a- 
rpH3HeHHbiH jD[H<J)(py3HeH c/ioK tojiuihhoh He MeHee 2 mm. JIhhhh pa3pe3a no- 
Ka3aHbi Ha <jwr. 3, 4 ny h kthpom . 
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IloflroTOBKa k noBTopHOH 3arpy3Ke njiocioix ochob 3 b KaMepy 3aicaHHH- 
BaeTCii m^HoboBKoft njiocKocTefi cpe3a, TpaBJieHHeM h otmmbkoh iienoHH30BaH- 

HOH BOflOH. 

Cpe33HHtiH MaTepnaji no/j(BepraioT TaicoH ace o6pa6oTKe, nocjie nero ero 

MOHCHO HCnOJIt30BaTB B KaneCTBe UIHpOKHX nJIOCKHX KpeMHHeBblX OCHOB, a TaK- 

ace ami nepenjiaBKH b KanecTBe KycKOBtix hjih MepHbix 3arpy30K. .fl^a h3r>tob- 
jieHHa ruiocKHx ochob 3 momcho Hcnojib30BaTb pa3JiHHHBie MarepHajiu, xhmhhc- 
ckh HefripansHbie k napy hjih napo-ra30BOH CMecn, c y/jejibHbiM conpOTHBJieHH- 
eM ot 1- 10 * 3 Omcm (10 Om mm 2 /m) ro 50 Omcm(2,5 10 5 Om mm 2 /m) 

IIpHMep 1. B KaMepe Boaopo/jHoro BoccraHOBJieHHA nojiynaioT hcxo/j- 

HblH nOJIHKpHCTajIJIH4eCKHH KpCMHHH B KOJIHHeCTBe OKOJIO 400 Kr. OcaHCfleHHe 

npoBoaaT b npouecce BO/iopoflHoro BoccraHOB/ieHHJi KpeMHHH Ha 12-th Harpe- 
Tbix nnocKHx ocHOBax 3 (Ha $Hr. 2 cxeMaranHO noica3aHO uiecTb miocKHx ochob 
3), H3roTOBJieHHbix H3 oco6o hhctoto rpa4>HTa MapKH fM3 OCT (HJIH TM3 - 

MT OCH) flJIHHOH - 130 CM, UIHpHHOH - 15 CM H TO/HUHHOH - 0,5 CM. jJjIHHa 

pa6oHeft nacre iuiacrHH, Ha KOTopofi npoHcxo^HT oca^caeHHe, - 120 cm. 

YaenbHoe conpoTHBJieHHe rpa<pHTa p =1.10* 3 om cm. ITpn TaicoM hh3kom 
conpoTHBJieHHH npoH3Bo«flT nocjie/joBaTejibHoe BmnoHeHHe ochob c hx cyM- 
MapHbiM conpoTHBJieHHeM oko/io 0,18 Om. MHHHMajibHaii TOJiiuHHa miocKHx 
ochob 3 Bbi6paHa Ha hhhmcm npenejie npoHHocTH MarepHana. B npouecce Ha- 
rpeBa njrocKHX ochob 3 ao TeMnepaTyp BoccTaHOBJieHHH 1100 - 1 150°C h oca- 
acaeHHH Ha hhx KpeMHHA conpoTHBJieHHe CHH>KaeTCH. B pe3y/ibTaTe tok HarpeBa 
noBbiuiaeTca iiohth joto 2000 A. 

riepea HaqanoM npouecca BoccTaHOBJieHHfl OTKpbiBaiOT KpbiuiKy 7 Kopny- 
ca 1 (<jwr. 1) h 3aKperuifliOT n/iocKHe ochobw 3 rpaipm-a b aepHcaTejwx 2 toko- 
nonBoaoB 6 (<Jwr. 1, 2) b ropH30HTajibHOM nonoxceHHH napa/uie/ibHo h Ha pac- 
ctohhhh 8,0 cm. ^pyr ot flpyra. 3thm co3iiaioT 6naronpHHTHbie ycnoBHfl j\s\n 
B33HMHoro noaorpeBa ruiocKHx ochob 3 h aocTHraioT cymecTBeHHOH skohomhh 
3Jieinpo3HeprHH. 
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nocjie 3 arpy3KH Kopnyc 1 repMeranHo aaKpsmafOT KptiuiKOfi 7, M - 
KyyMHpyiOT MO ocraTOHHoro «uui««wi (l-2)l 0 - 2 Topp, enyacaioT cMecb bo- 
nopom c napoM TpHx*opcH/,aHa (TXC) „ npo^yeawx 10 mhh. P a6oMHH oSi&i. 
npouecc BoccraHOBneHH, HanHHaioT np« h 3 6litohhom mancnm cvtecH oko*o 
i 100 Topp h TCMneparype narpesa ochob 1050 - 1 100' C. B nponecce oca^e- 
hhs reMneparypy noBbiuiawx «a 80 - lOO'C. TXC noaaioT b wwHHeciBe no 8,0 
Kr H a 1,0 Kr ocw&moro KpeMHH*. Boaopoa noaaioT b KOJiHiecTBe 4 - 5 m 3 »a 
1 m 3 TXC. 

Hoc^e nocxyrnieHH* b Kopnyc 1 iwauc napw TpnxjiopcHiiaHa o6uhho 
o6pa3yioT noBBimeHHyio KOHueHrpauHio b hhkhch Macro KaMepsi. n P H hhhchcm 
pacnonoHceHHH iwockhx ochob 3 napo-ra30Baa cMect 6o;iee p^BHOMepHo no fl a- 
erca k hx noBepxHocTHM c noMomwo BepTHKajitHo pacnojio^eHHBix cone* 4 h 
nynmc nepeMeuiHBaerc*. Bo3pacraeT Bpew* KOHraicra cwecH c HarpersiMH ruio- 

CKHMH OCHOB3MH 3, a o6pa3yK) I HHHC H XilOpHCTUH BQflpppfl nOflHHMaeTCH BBepx 

BMecre c BOflopoaoM h yflajiaerc* h 3 Kopnyca 1 KaMepw qepes urryuep 5. 

n P H nojiyneHHH 400 Kr KpeMHH* H a Kaamyio njiocKyio ocnoBy 3 ocax- 
wm 33,5 kr Mnepmna. B Konne npouecca ocaxuemu mapHHa iwocwk ochob 
3 aocroraer 21 cm. n P H cpe/weft BeiiHHHHe noBepxHocrn oca^eHH* c m x 
ctopoh niiocKofi ochobli 3 oKOiio 5040 cm 2 h yae/n>HOH ckopocth ocnuouu 
nojiHKpeMHHH 0,lrp./ CM 2 -Hac, B P eM* ocaamemn saaaHHoro KomwecTBa KpeM- 
hh„ cociwuuer 33500: (5040x0, 1)=66,5 naca huh 2,8 cyroK. 3a cy™ no/iyna- 
iot 400/2,8= 142,8Kr; sa nac - 5,9 kt. 

B cb*3h c HesHaHHrejiLHMM H3Me H eHHeM npoH3Bo^HTejiLHocTH npouecca 
n P H MajiOM H3Me H eHHH noBepxHocrn hjiockhx ochob 3, cooTHOiueHHe kom no- 
He HTOB napo-raoBoft cMecn a nponecce ocaacaeHH* He KmeMioT. 3to 3Haq H - 
tcjisho ynpoutaeT TexHonorHio. 

Bee 1 m 3 napa TXC pa B eH 6 Kr. rio3TOMy 3 a nac no^aioT 1,35m 3 x 5,9 Kr - 
8,0m 3 napa TXC h okojio 35,0m 3 Bo^opo^a. Do cpaBHemno c iobccihum cnoco- 



WO 01/32966 PCT/RUOO/00423 

10 

6om, ocHOBHbie TexHHKO-3KcanyaTauHOHHwe noKa3aTejiH npoH3BOflCTBa ynyn- 
maiOTCfl b 1 ,5 - 2,0 pa3a. 

no OKOHH3HHH npouecca CHanana npeKpamaioT noaany 3Jieicrpo3HeprHH, 
a 3aTeM no/iany napa hjih napo-ra30BOH CMecH. Ilocjie stoto Ba xyy MHpy iot xa- 
Mepy, BnycKaiOT B03,nyx h npoH3Bo^rr ee pa3rpy3Ky. 

OcaacfleHHWii xpeMHHH yaajunoT c anocKHX ochob 3 npoAo/ibHoii pe3K0H, 
HanpHMep, anMa3HbiMH mtnaMH. flpH stom BHanarie cpe3aiOT KpeMHHft c 6oko- 
beix cropoH njiocKHx ochob 3, a 3aTCM c uiHpoKHx, ocTaBJiH» He MeHee 2 MM 
ocaacaeHHoro MaTepnajia c KaacnoH cropoHbi. nepea noBTopHoft 3arpy3Kofi c 
noBepxHocTeH cpe3a njiocKHx ochob 3 couuiHtpoBbiBaioT no 1,0 mm kpcmhhh, 
nocne nero npoH3Bo.zurr TpaBJieHHe h OTMbiBxy b ,z*eHOHH30BaHHOH BOfle. Cpe- 
3bhhi>ih MaxepHaji noflBeprawT Taxon ace o6pa6oTKe, nocjie Hero flpo6>rr Ha xyc- 
kh nepea 3arpy3KOH b THrejib. MepHbie 3arpy3KH npeflBapHTeJibHO pa3pe3ai0T, a 
3aTeM uuiH<|)yioT, TpaBjrr h OTMbiBaiOT. 

IIpHMep 2. B tom ace ycTpoficTBe nojrynaiOT 400 xr Hcxo/jHoro nojiw- 
KpHcrrajinHHecKoro xpeMHH*. Riw chhwchha npoBo^HMocTH ocaacaeHne Be/iyT 
Ha njiocKHe ochobli 3 H3 yrnepoflHoro KOMno3HTHoro MaTepnajia, cocTOflmero 
Ha 60-80% Bee. H3 HHCToro nopomxa MejiK03epHHCToro rpa^HTa c /jo6aBJieHHeM 
20-40% Bee. hhctoh ^ByoKHCH KpeMHHH, cnpeccoBaHHbix h cneneHHtix npn 
1600°C. Pa3Mepu njiocKHx ochob 3: 120 x 30 x 0,6 cm. Y^ejibHoe conpoTHBJie- 
HHe MaTepnajia njiocKHx ochob 3: 0,1-0,3 Om-cm. 3to b 200 pa3 Bbiuie neM b 
npHMepe 1, hto no3BOJiHJio 3HaHHTejibH0 yBejiHHHTb umpHHy h TOJiuwHy nno- 

CKHX OCHOB 3. ITpH 3TOM npOH3BOiJHTeJIbHOCTb npOUeCCa nonyneHHH KpeMHMfl 

B03pocjia noHTH b 1,8 pa3a. npczmapHTejibHyio o6pa6oTKy njiocKHx ochob 3 h 
npouecc BOccTaHOBJierow xpeMHra Beayr aHajiorHHHO npHMepy 1 . 

IIpHMep 3. B tom we ycrpoHCTBe nojrynaiOT 400 xr HcxoaHoro no/wxpH- 
CTajuiHHecKoro xpeMHHH. B KanecTBe njiocKHx ochob 3 Hcnojib3yioT njiacTHHw, 
H3roTOBJieHHLie H3 xepMeTa - xoMnoimuHOHHoro MaTepnajia, cocTonmero Ha 70- 
90% Bee. H3 hhctoh okhch ajiioMHHHH (A1 2 0 3 ) h 10 — 30% Bee. >icejie3a HJIH HH- 
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Kejia, cneHeHHwx npn 1700°C. ITpHMeHaiOT njiocKMe ochobm 3 ajihhoh 120cm, 
uihphhoh 30cm h tojiiuhhoh 0,6 cm. YaejibHoe conpOTHBJieHHC MaTepnajra ruio- 
ckhx ochob 3: 0,1 - 0,3 Omcm. rioaroTOBKa njiocKHX ochob 3, npoBeaeHHe 
npouecca nojiyneHH* KpeMHHa m ero pe3yjibTaTbi aHajiorHHHbi npHMepy L 

IIpHMep 4. B tom ace ycTpoficTBe nojiynaiOT 400 kv nojiHKpHCTajuiHne- 
cKoro KpeMHRH c Hcnojib30BaHHCM b KanecxBe njiocKHX ochob 3 ruiacTHH H3 
npoBo;wmero KBapueBoro CTeioia. npHMeHHioT nnocKHe ochobei 3 .ajihhoh 120 

CM, LUHpHHOH 40 CM H TOJIIIJHHOH 0,4 CM C yfleJIbHbIM COnpOTHBJieHHeM OT 0, 1 flO 

25 Om -cm. Oreiaia cocraBa ot 90 no 70% Bee. ^ByoKHCH KpeMHH* h 10-30% 
Bee. okhch >Kejie3a nojiynaiOT BbrrarHBaHHeM m pacnjiaBa no oSbihhom tcxho- 
noruu una nojiyneHHa TexHHHecKHx ctckoji. nojiyneHHe KpeMHHH npoBO^HT 
aaajiorHHHO npHMepy 1 . ripn umpHHe iuiockhx ochob 3 okojio 40 cm npoH3Bo- 
AHTejibHocrrb npouecca nojiyneHH* KpeMHim, no cpaBHeHHio c npHBeaeHHOw b 
npHMepe 1, B03pocjia b 2,3 pa3a h cocraBJiaeT (npH ocaacaeHHH Ha 6 njiocKHX 
ochob 3) okojio 6,0 Kr/nac hjih okojio 160 Kr/cyncH. 

IIpHMep 5. B tom ace ycTpoficTBe nojiynaioT to tkc kojihhcctbo KpeMHKH. 
Ocaac/jeHHe Be^yr Ha ymepoAHyio -ncaHb c yaejibHbiM conpOTHBjieHHeM 0,1-10 
Om- cm, LiiHpHHofi 70 cm. Pa6oqaa flJiHHa njiocKHX ochob 3 paBHa 120 cm. IIoh- 
roTOBKy MaTepHana k ocajK^eHHio h npouecc ocaxcaeHH* BoccraHOBJieHHoro 
KpeMHHH BeayT aHajioraqHO npHMepy 1. OcaxmeHHe BeayT Ha uiecTb njiocKHX 
ochob 3, BKjnoqeHHbix no ffBC b Kaacoyio 4>a3y Tpex(J)a3Horo TOKa. FLnomaflb no- 
BepxHOCTH niecTH ochob, b 3tom cjiynae, 6ojibiue njioma^H noBepxHocra 12 oc- 
hob (b npHMepe 1) noHro b 2 pa3a. rio3TOMy ajiji no/iyHeHH* 400 Kr KpeMHH* 
^ocTaTOHHO 34-x nacoB c npoH3BOflHTejibHOCTbio okojio 12 Kr/nac. 

IIpHMep 6. B tom ace ycTpoifCTBe nojiynaiOT 400 Kr Hcxo^Horo nojiHKpn- 
CTajuiH4ecKoro KpeMHH*. Run 3Toro b KaqecTBe njiocKHX ochob 3 Hcnojib3yK>T 
KpeMHe3eMHyio TKaHb c nHpoyrJiepojjHbiM hjih nnporpa(|)HTOBbiM noKpuxweM 
uihphhoh 50 cm h c yflejibHbiM conpOTHBjieHHeM ot 25 Om cm no 50 Om cm. 
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T a6apHTi,i Ka^caoft H3 uiecTH ruiocKHx ochob 3 cocTaBJiaioT 120 x 50 x 
0,08 cm. 

B 3tom aiynae npoH3BOflHTejibHOCTb BospacraeT b 1,45 pasa no cpaBHe- 
hhio c npHMepoM 1 h 3aaaHHoe kojikhcctbo KpeMHHH nojiynaioT MeHee neM 3a 
5 moe cyroK. npomBOflHTejibHocrb s 200 Kr/cyTKH hjih 8,6 icrAiac. 

npOMBIIIIJieHHafl npHMeHHMOCTb 

HaH6onee ycneiuHo 3aaaneHHfcifi cnocofi h Kaiuepa MoryT 6bin, Hcnojib- 
30BaHbi npH nojiyneHMH Hcxoworo" nojiHKpHCTajuiHHecicoro KpeMHHH b bhuc 
njiacTHH c 6ojibiijoH njiomaflbio noBepxHOCTH. 
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cDOPMYJIA H30BPETEHHH 

1. CnOC06 H3rOTOBJieHHfl HCXOflHOTO nOJIHKpHCTaJIJlH4eCKOrO KpeMHHfl B 

BH^e njiacTHH, BKJnonaiomHH pa3MemeHHe njiocKOH ochobw, noaany noTOKa na- 
pa MOHOcraaHa mjih napo-ra30BOH cmcch TpnxjiopcHJiaHa h BOflopojja Bjjojib no- 

5 BepxHocTH njiocKOH ocHOBbi, HarpeBanHe nnocKOM ochobw npoTeKaiomwM to- 
kom, ocaauieHHe Ha miocKyio ocHoay KpeMHHfl H3 napa hjih napo-ra30BOH CMe- 
ch, H3B^eneHHe iuiockoh ochobm c KpeMHHeM H3 KaMepw, nocjieayiomyio o6pa- 
6oTKy, OTJiHHaiomHwcH tcm, hto b KanecTBe iuiockoh ochobw Hcnojib3yioT Maxe- 
pHajibi, XHMHMecKH HHepTHbic k napy hjih k napo-ra3OB0H cmcch, c yaejibHbiM 

!0 conpoTHBJicHHCM b HHTepBajie ot 1- 10 ° Omcm jxo 50 Om-cm, a nocncnyiomyio 
o6pa6oTKy npoH3BojiflT cpe3aHHeM ocaacaeHHoro KpeMHHfl c nnocKOH ochobu. 

2. Cnoco6 no n. 1, OTJinnaiomHHCfl TeM, hto b KanecTBe iuiockoh ochobu 
Hcno/ib3yK)T rpa(|)HT. 

3. Cnoco6 no n. 1, OTjiHHaiomHHCfl tcm, hto b KanecTBe njiocKOH ochobw 
15 wcnojib3yK)T cnpeccoBaHHbiH h cneneHHbiH yniepoflHbiH ko m no3 hth bi h MaTepn- 

aji, coctohiuhh H3 60 - 80 % Bee. nopouiKa Men K03cp h hcto ro rpa^HTa c ao6aB- 
neHHeM 20 - 40 % Bee. jiByoKHCH KpeMHHfl. 

4. Cnoco6 no n. 1, OTjiHHaiomHHCfl TeM, hto b KanecTBe njiocKOH ochobu 
Hcnojib3yK>T KepMeT - cneneHHbiH KOMno3HUHOHHbiH MaTepnaji, coctoaiuwh H3 

20 70 - 90 % BeC OKHCH aJIIOMHHHfl (AI2O3) H 10 - 30 % BeC. 7KQJIC3SL HJIH HHKCJIfl. 

5. Cnoeo6 no n. 1, OTjiHHaiomHHCfl TeM, hto b KanecTBe iuiockoh ochobm 
Hcnonb3yiOT npoBOAfliUee KBapuesoe creiaio, cocTonmee 90 - 70% Bee. aay- 
okhch KpeMHHfl h 10-30% Bee. okhch xcejie3a. 

6. Cnoco6 no n. 1, OTJinnaiotUHHCfl TeM, hto b KanecTBe iuiockoh ocHOBbi 
25 Hcnonb3yK)TyrjiepoAHyioTKaHb. 

7. Cnoco6 no n. 1, OTJinnaiomnncfl TeM, hto b KanecTBe njiocKOH ochobw 
Hcnojib3yioT KpeMHe3eMHyK> TKaHb c nnpoyrjiepo^HbiM hjih nHporpa^nroBbiM 
noKpbrraeM. 



^ A^^uou-iiffwrw irwrT (TIPABUJIO 26) 
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8. Cnoco6 no n. 1, oTJinnaiomHHCfl tcm, hto npn pa3MemeHHH njiocKon 
ocHOBbi b KaMepe ee pacnojiaraiOT paflaMH ajihhhoh ctopohoh ropH30HTajitHo, a 
no/iany napa hjih napo-ra30BOH cmcch baojib noBepxHOCTH njiocKOH ochobbi 
npoH3BOflHT, no MeHbinew Mepe, asyMX noxoKaMH ;yia Kaacfloro npoMOfcynca pa- 

5 JX2L CO CTOpOHH CTCHKH KaMepbl, o6pameHHOH K flJIHHHOfl CTOpOHe njlOCKOM oc- 
HOBbl. 

9. CnocoS no n. 8, OTJiHHaiouiHHCfl TeM, hto noaany napa hjih napo- 
ra30Bofi cmcch BflOJib noBepxHOCTH anocKoii ochobbi npoH3BOAHT ? no MeHbiuefi 
Mepe, wyMK noTOKaMH rjih Kaacaoro npOMeacynca pa^a co CTopoHbi ctchok Ka- 

10 MCpbl, 06pameHHbIX K KOpOTKHM CTOpOHaM nJIOCKOH ochobbi. 

10. Cnoco6 no n. 1, OTJinnaioinHHCH TeM, hto nepea pa3MemeHHe\i njio- 
ckoh ochobw b KaMepe ee OTHcnraiOT npn TeMnepaiype, 6onbuien, neM TeMnepa- 
Typa HarpeBaHHfl njiocKOH ochobbi npn ocaacfleHHH. 

11. Cnoco6 no n. 1, OTJinnaiomHHCJi TeM, hto cpe3aHHe ocaaqjeHHoro 
15 KpeMHHH c hjiockoh ochobw npoH3Bo;yrr c coxpaHeHHeM Ha Hen cjioh ocancAeH- 

Horo KpeMHHM tojiluhhoh He MeHee 2 mm, nocjie Hero ohhiiwiot noBepxHOCTH 

Cpe3a UIJIH4)OBaHHeM, TpaBJieHHeM H OTMblBKOH B fleHOHH30BaHHOH BOfle. 

12. KaMepa, coaep>icamaH Kopnyc, aepacaTejiH ana nnocKHX ochob, ycra- 

HOBJieHHbie B KOpnyce C B03MOHCHOCTbK> pa3MemeHHfl nJIOCKHX OCHOB TOpH30H- 

20 TajibHbiMH p^aMH, conjia ajih noaann napa hjih napo-ra30Bofi cmcch b npo- 
CTpaHCTBO Meacziy p>maMH otiockhx ochob, unyuep jxjih BbiBOfla napa hjih napo- 
ra30BOH cmcch, OTjinnaiomaacs TeM, hto BBeaeHbi TOKonoflBOflbi, noacoejiHHeH- 
Hbie k aep>icaTeji5iM, conjia rjih noaann napa hjih napo-ra30BOH cmcch ycTanoB- 
jieHbi co cropoHbi creHKH Kopnyca, o6pameHHoii k ^jihhhoh (rropoHe njiocKoit 

25 ocHOBbi, npn 3tom KOJiHHecTBO coneji Bbi6paHO He MeHbiue AByx jxnn Ka>K/ioro 
npoMOKyTKa Meacay ropH30HTajibHbiMH pjmaMH. 

13. KaMepa no n. 12, OTJinnaiomaacfl TeM, hto BBeaeHa ceTKa, ycTaHOB- 
jieHHaa b Kopnyce nepefl BbixonaMH'coneji. 
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14. KaMepa no n. 12, oTJWHaiomaHCfl tcm, hto BBeaeHbi aonojiHHTejibHbie 
conna, ycraHOBJieHHBie co cropoHbi ctchok Kopnyca, o6pameHHbix k kopotkhm 

CTOpOHaM nJlOCKOH OCHOBbI, npH 3TOM KOJIHMeCTBO AOnOJIHHTeJIbHblX COneJI Bbl- 

6paHO He MeHbiue jxsyx wist Kanc^oro npoMexcynca Mexc^y ropH30HTajibHbiMH 
pnjxaMH- 



WO 01/32966 
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